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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 
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25 [0004] *n Japanese Unexamined Patent Publication He! No 5.?3f5iqQ a nr^««.e.#« u . • 

[0005] On the other hand, in Japanese Unexamfried Patent Publication Hei No 6-1 QP^-^n th^ro h;..i ^ 



SUMI^ARY OF THE INVENTION 
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wherein M is a transition metal of the 4th Group or the Lanthanlde Series in the Periodic Table, O is an oxygen atom, 
each of A and A' is a hydrocarbon or halogenated hydrocarbon group having 1 to 50 carbon atoms, or a hydrocarbon 
or halogenated hydrocarbon group having a substituent containing an oxygen atom, and having 1 to 50 carbon atoms, 
and A and A' may be the same or different, B is a grouping comprising an eiement of the 1 3th to 15th Groups in the 
6 Periodic Table which grouping is capable of forming bonds to three positions, 

each of X and X* is a halogen atom or a hydrocarbon group having 1 to 20 carbon atoms and X and X' may be the 
same or different, Y represents a hydrocarbon or halogenated hydrocarbon group containing at least one hetero atom 
and having 1 to 20 carbon atoms. 

[0011] Moreover, the present invention provides an olefin polymerization catalyst comprising a catalyst component 

10 of general formula (1 ) and at least one compound (A) selected from 

an organoalumlnum compound Indicated by the general formula E^AIZg.^ (AT ) a cyclic aluminoxane having a structure 
indicated by the general formula {-AI(E2)-0-)b (A2) and a linear aluminoxane having a structure indicated by the general 
formula E3(E^-A1-0)cAIE32(A3), wherein each of E\ E^ and E^ is a hydrocarbon group having 1 to 8 carbon atoms, 
and in the above-mentioned general formulae all of E\ all of E^ and all of E^ may be the same or different. 2 represents 

IS a hydrogen or halogen atom and 2 or more kinds of 2s may be contained in the molecule, a is a number satisfying 
0<a<3. b represents an integer of 2 or more, and c represents an integer of 1 or more. 
[0012] Further, the present Invention provides a process for producing an olefin polymer with said catalyst. 
[0013] The present invention is explained in detail below. 



20 DETAILED DESCRIPTION OF THE INVENTION 

[0014] In the catalyst component for polymerizing an olefin repj-esented by the above-mentioned general formula 
(1), M is a transition metal element of the 4th Group or the Lanthanide Series of the Periodic Table of the Elements 
(the revised edition of lUPAC nomenclature of inorganic chemistry, 19B9), and examples include a titanium atom, a 
2S zirconium atom, a hafnium atom, a samarium atom and the like. A titanium atom, a zirconium atom or a hafnium atom 
is preferred. Titanium Is especially preferred. 

[0015] Each of A and A' in the above-mentioned general formula(1) is a hydrocarbon or halogenated hydrocarbon 
group having 1 to 50 carbon atoms, or a hydrocarbon or halogenated hydrocarbon group having a substituent containing 
an oxygen atom and 1 to 50 carbon atoms. Examples of A and A* include, for example, an alkylene group(fomiula(2)), 
30 a vinylene group(lormula(3)), a phenylene group (formula(4)), a naphthalene group(formula(5)) represented by the 
following general formulae (2)-(5). and any combinations thereof, but they are not restricted thereto. Each of A and A' 
may have more than one substituent containing an oxygen atom. 



35 



40 



I 

I 



(2) 



45 



SO 



^3 '^^4 



(3) 



4-c = c4- 



r\2 



ss 



3 



EP 0 761 694 B1 



30 



3S 



40 



4$ 




(4) 



10 



15 



SO 




LnuD haSn i?„ on ^' ^' ^' ' ^"'^ ^ ''^'^''•S^" ^ hydrocarbon or halogeriated hydrocarbon 

«Zn K f ^ ^y''^"^^ 9'°"P having a substituent containing oxygen, and having 1 to 20 

cart,on atonr.s or a halogen atom, and they may be the same or different Each of n,. n^ n, and n. is an intege of 1 

S n hf^r^^f n f '"'•y hydrocarbon groups include methyl, ethyl. ni,ropyl. Iso- 

propyl n-buty^«obuty sec-butyl, tert-butyl. n-pentyl. neopentyl. n+exyl. n-octyl. phenyl, S-met^ylpJ^nylTmeth^- 
pheny 4-methy^henyl. 2,3.dime1hylphenyl. 2.4-dimethylphenyl. 2.5-dlmethylphenyl, 2.6.dimethy?henV2 3^t^^ 

tamethy^jhenyl, afluoromethylgroup, admuoromethylgroup, anuoroethylgr^ 2-drfluoroeZ 
, .2- nfluoroe,hyI. tetrafluoroethyl, chlorome.hyl. dbhioromethyl. chlorLfhyl, ^-dichtoroTmS^ , 2-dlcS^^^^^ 
• t rib^rll^r?^^^^^^^^^ dibromomethyl. bromoethyl. LlKSbromoethJ .2 dtc^ hj' 

r/,5?i^r K "^•,of:''*'"°"''*'"^'- 2.3.4-trffluorophenyl. 2,3.5.trifluorophenyl. ^.S.B^trtfluorophenyl 
Jl 23^^ pentafluorophenyl, 2-chlorophenyl, 3-ch,orophenyl. 4.chlorS: 

nyl. 2.3-dichterophenyl, 2,4.dichIorophenyl. 2.5-dichlorophenyl, 2,6^ichlorophenyl. 2.3,4-trichlorophenv 2 3 5-triSto- 
rophenyl, 2.3.6-trichlorophenyl. 2.3.4.5-te1rachlorophenyl, ^3.4.64etrachlorophenyl. pentachlorSnyl 2-^^^^^ 
7 34 t?Zro r ■ 'tr:T"y^- 2.3-dibromophenyl, 2,4-dibromophenyl. 2.wVomophenyr2 elrcJ^S 
nTpetrrprS^^^^^^^^^^ 2.,e.tribromopheny.. 2.3.4.5-tetrabromopheny,. ^.S-tetrabro 

hu.™I f ^ substituent containing oxygen include methoxy. ethoxy , n-propoxy, isopropoxy n^ 

f,C.cf f ^ ^ 'Chlorine atom, a bromine atom and an iodine atom 

nidrmT,hr.?hr'' ^ ^"f " '"'''"'^"^ ^ P'''"^""'' 9'°"P represented by the general fom,ula(4). R5 and 
R6 include methyl, ethyl, n-propyl. isopropyl. n*ulyl. sec-butyl, tert^utyl, phenyl, methoxy ethoxy, a chlorine atom 
and a bromine atom, and as A and A". 1,2.phenylene, 1 ,2-(6-methylphenylene). 1 .2-(6 'en-buMphenWene) 2 
i^htr„T' '-^-t^S-di-ten-hutylphenylene), 1 .S-CS-tert-butylimethyl phenylene'T^eS^^^^^^^ 

methoxy phenylene) and 1 .2-(6-ten-butyM.bromophenylene) are more preferred ^ 

Sle of b=nlf»Mr'"''T'' '"'^""^'^ '^'"""^^ aroup of the element of the 1 3th to 15th Groups 

capable ot bonding at three positions, and concrete examples of B Include .for example, a nitrogen atom a boron atom 
a phosphorus atom, an alkylidyne group(formula(6)). a sllanetolyl group(fom,ula(7)) representrd bXfooSc,^^: 
eral formula and the like, but are not restricted thereto. P B5e^leoDy^ne^ooow1nggen- 
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[0020] Each of R9 and R^q is a hydrogen atom or a hydrocarbon group or halogenated hydrocarbon group having 1 
to 20 carbon atoms, and each of ng and n^ is an integer of 1 to 20. Examples of Rq and R^q include methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl. neopentyl, n-hexyl, n-octyl, phenyl, 2-methylphenyl, 

3- methylphenyl, 4-mBthylphenyl, 2,3-dimBthylphenyl, 2,4-dimethylphenyl, 2,5-dimethylphenyl, 2.6-dimethylph9nyl, 
2.3,4-trimethylphenyl, 2.3,5-trimethylphBnyl, 2.3,6-trimethylphenyl, 2,3,4,5-telramethylphenyI,2.3.4,6-tetramethylphG- 
nyl, pentamethylphenyl. fluoromethyl, difluoromethyl, fluoroethyl, l.l^dlfluoroethyl, 1,2-dlfluoroBthyl, 1 . 1 .2-trifluoroe- 
thyl, letrafluoroelhyl, chloromethyl, dichloromathyl, chloroethyl, 1 . 1 -dichloroethyl, 1.2-dichloroBthyl, 1.1,2-trichloroB- 
Ihyl, tBlrachloroethyl, bromomethyl, dibromomelhyl, bromoathyl, 1,1-dibromoBthyl, 1 ,2-dibromoBthyl, 1,1,2-lribromo6- 
thyl. tetrabromoethyl, 2-fIuorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,3-difluorophenyI, 2,4-difluorophenyl, 2,5-difluor- 
ophenyl, 2,6-difluorophenyl, 2.3,4-trifluorophenyl, 2,3,5-lrifluorophenyt, 2,3,6-trifluorophenyl, 2,3.4,5-tetrafluorophenyl, 
2,3,4,6-tetrafluorophenyl, pentafluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2,3-dichlorophenyl. 
2.4-dlchlorophenyl, 2.5-dichlorophenyl, 2,6-dichlorophenyl, 2.3,4-trichlorophenyl, 2,3,5-trichlorophenyI, 2,3.6-trichto- 
rophenyl, 2,3,4,5-tetrachlorophenyl, 2,3.4,6-tetrachlorophenyl, pentachlorophenyl, 2-bronrK5phenyI, 3-bromophenyI. 

4- bromophenyl, 2,3-dlbromophenyl, 2,4-dibromophenyl, 2,5-dibromophenyl, 2,6-dibromophenyl, 2.3,4-tribromophe- 
35 nyl; 2,3.5-tribromophenyl, 2,3,6-tribromophenyl, 2,3,4,5-tetrabromophenyl. 2,3,4.6-tetrabromophenyl, pentab- 

romophenyl and the like. Among these, a hydrogen atom, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert- 
butyl and phenyl are preferred. 

[0021] Each ot X and X* in the transition metal complex represented by the above-mentioned general formula {1 ) is 
a halogen atom or a hydrocarbon group having 1 to 20 carbon atoms. Examples of the halogen atom include, for 
40 example, a fluorine atom, a chlorine atom, a bromine atom and an iodine atom, and examples of the hydrocarbon 
group having 1 to 20 carbon atoms include methyl, ethyl, n-propyl, isopropyl, n-butyl, phenyl, benzyl and the like. 
Among these, a chlorine atom, methyl and benzyl are preferred. Chlorine, is especially preferred. 
[0022] Y In the transition metal complex represented by the above-mentioned general formula (1 ) is a hydrocarbon 
or halogenaled hydrocarbon group containing at least one hatero atom and having 1 to 20 carbon atoms, and examples 
of the Y include a cyclic group containing a hetero atom, an alkoxy group, a (substltuted)phenoxy group, a hydrocarbyl 
thio group, a hydrocarbyl amino group, a hydrocarbyl phosphino group or a hydrocarbon or hatogenated hydrocarbon 
group having at least one of these group as a substituent. 

[0023] The cyclic substituents containing a hetero atom Include those containing one heteroatom selected from ox- 
ygen, nitrogen and sulphur, eg luryl, thienyl, benzothlenyl, pyrrolyl, pyrldyl, tetrahydroturyl and tetrahydrothienyl, and 

so thienyl or pyridyl Is preferred. 

[0024] The alkoxy groups include methoxy, ethoxy propoxy, butoxy and the like, and methoxy or ethoxy is preferred, 
[0025] The (substituted)phenoxy group in the present specification represents a non-substituted or substituted phe- 
noxy group and examples Include phenoxy a methylphenoxy group, an ethylphenoxy group, a dimethylphenoxy group, 
a diethylphenoxy group and the like. Phenoxy and the methylphenoxy group are preferred. 

ss [0026] The hydrocarbyl thio groups include methyllhio, ethylthio, propylthio, butylthio, phenylthio and the like, and 
methylthio, ethylthio and phenylthio are preferred. 

[0027] The hydrocarbyl amino groups include dimethylamino, diethylamino, dipropylamino, dibutylamino, diphe- 
nylamino and the like, and dimethylamino, diethylamino and diphenylamino are preferred. 
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Ehin^H^h'^''?'^^' 9^°"P^ '"^'"'^^ dimethylphosphino. diethylphosphino. dipropylphosphino dtoulyl- 

pre^^ed ' ' ' " ''"^^^y^^^^'^- <«elhylphosphino anS^hLylphc^X a^l 

[0029] The hydrocarbon group having a hetero atom-containing cyclic hydrocarbon arouo an alltoxv Br<Mm o /...k 
strtuteeophenoxy group, a hydrocarbyl thk, group, a hydrocarbyl amL grLp « ^r^rb^pSiSo^^^^^^^ 
substrtuent .nclude a furturyl group, a thienyl group, methoxymethyl, ethoxym' thjj Se-^t^rmSS^vr 
e hy^,ometh>J, pheny«hiornethyl. dirnethylaminornethyl group. dielhylaJ^omeihyt diphe^ylaZreSl 

• *«»'yP^'o«PWnomethyl. dipheny^^hosphinomethyl and the like 'nomeinyi. dimelhyl- 

'rtanium-containing ring in the compounds of formula (1 ) is generally B-membered 
[0031J Concrete examples of the transition metal complex represented by the general fom.ula (1 ) include for exam- 



2,2'-(2-thlenylmethylene)bisphenoxy titanium dichloride, 
2,2'-(2-thlenylmethylene)bis(6-methylphBnoxy) titanium dichlorlde, 
2.2'-{2-thienylmethylene)bis(6-tert-butylphenoxy) titanium dichloride. 
2,2'-(2-thienylmethylene)bis(4.6-dimethylphenoxy) titanium dichloride. 
2,2'-(2-thienylmethylene)bis(4.6-di.tetl-butylphenoxy) titanium dichloride 

2,2'-(2-thienylmethylene)bis(6-tert-butyl-4-methylphenoxy) titanium dichtaride 
2,2'-(2-thienylmethylene)bis(6-methyl-4.tert-butylphenoxy) titanium dichloride' 
2,2'.(2-1hienylmethylene)bis(3-ten.butyl-4,6<limethylphenQxy) titanium dichloride 
2.2 -(2-thienylmethylene)bis(4,6^i-tert-butyl-3-methylphenoxy)titanrum dichloride' 
2.2'-(2-thienylmethylene)bis(5-tert-butyl-4-fluorophenoxy)titanium dichloride 
2,2'-(2-thienylmethylene)bis(6.tert-butyl-4-chlorophenoxy)titanium dichloride 
2.2'-(2-thiBnylmethylene)bis(6-ter1-butyl-4-bromophenoxy)titanium dichloride' 
2,2'-(2-thienylmBthylene)bis(6-ten-buty|.4-methoxyphenoxy)titaniumdichloride 
2.2'-(2-thienylmethylene)bis(6-tert-butyl-4-ethoxyphenoxy)tilanium dfchloride 
!o^o"u'°"*'''"^*^^'^°''''®<®■*°''"''"'y'"'*•"•Pf°P°'Whenoxy)1itanium dichloride 

2.2 - 3-methyl-2-thi6nylmelhylene)bis(6-tert-bu1yl-4-melhylphBnoxy)tilanium dichloride 
2.2- 4-methyl-2-thienylmethylenB)bis(6-tert-butyl-4-methylphenoxy)titanium dichloride' 
oo.;f'"!'''^'"^'^*''^"^''^^'''^'®"°>'''®(^-*^"-''"'VM-rnBthylphenoxy)titanium dichloride' 

2,2- 3.5-d.m6thyl-2-thienylmethylene)bis(6-tert-butyl-4-methylphenoxy)titanium dichloride 

2.2- 2.5-dimethyl-3-thienylmethylene)bis(6-tert-butyl-4-methylphenoxy)titanium dichloride 

2,2 -{2-1urylmethylene)bis(phenoxy)tilanium dichloride, 
taniumlSS'"^ 

phX7«rnrdThS bichloride, 2.2--(2.fury^e.hylene,bis(4,6.di..ert.butyl- 

2,2'-(2-furylmethylene)bis(6-ten-butyl-4-methylphenoxy)litanium dichloride 
2,2'-(2-Jurylmethylene)bis(6-methyl-4^ert-butylphBnoxy)titanium dichtorida' 

2.2 .(2-furylmethylene)bis(6-lert-bulyl-4-fluorophenoxy)titanium dichloride 
2,2'-(2.furylmethylene)bi8(6.tert-butyl-4-chlDrophsnoxy)titanium dichloride 
2,2'-(2-furylmethylene)bis(6-tert-butyl-4-bromophenoxy)titanium dichloride' 
2,2'-{2-turylmethylene)bis(6-tert-butyl-4-melhoxyphenoxy)tHamum dichloride 
2,2'.(2-furylmethylene)bis(6-tert-butyl-4.ethoxyphenoxy)iitanium dichloride 
2,2'.(2-fuiylmethylene)bis{6-tei1.butyM-n-propoxyphenoxy)titanium dichloride 
2,2-(2-furylmethylen6)bis(6-teft.butyl-4-isopropoxyphenoxy)titanium dichloride 
2.2-3-methyl-2-furylmethylene)bis(6-tert-butyl-4-methylphenoxy)titaniumdichloride 
2,2- 4-methyl-2-furylmethylene)bis(6-tert-butyU-me!hylphenoxy)tltanlum dichloride' 
;'i\'!*'"!^^^''^"'"'y''^®'''y'®"^)'''*(^-*^"-^'^y^*-^ethylphenoxy)titaniumd^ 

2,2 -(3.4.5-tnmethy|.2-lufylmethylene)bis(6.tert-bu1y|.4-methylph8noxy)titanium dichloridB 
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2.2'-(2,5-dimethyI-3-furylmethylene)bls{6Mert-butyl-4-methylphenoxy)titanium dichloride, 
2,2^{2,4,5-trimethyl-3-turylmethylene)bis(6-tert-butyl-4-methylphenoxy)titanium dichloride, 
2.2 '-(2-ben2ofurylmethylene)bls(6-tert-bulyl-4-methylphenoxy)titanium dichloride. 
2,2'-(2-pyridylmethylene)bis(phenoxy)trtanium dichloride. 

2.2'-(2-pyridylm8thylene)bis(6-melhylphenoxy)titanium dichloride. 2.Z-(2-pyridylmethylene)bis(6-1ert-butylphe- 

noxy) titanium dichloride, 

2,2'-(2-pyridylmethylene)bis(4,6-dimethylphenoxy)litanium dichloride, 2,2'-(2-pyridylmethylene)bi5(4,6-di-tert- 
butytphenoxy) titanium dichloride, 

2,2'-{2-pyridylmethylene)bis(6-terl-methylphenoxy)tilanium dichloride, 2,2'-{2-pyridylmethylene)bis(6-melhyl- 
4-tBrt-butylphenoxy)titanium dichloride, 

2,2'-(2-pyridylmethylene)bis(3-leri-butyl-4,6-dimethylphenoxy)titanium dichloride. 
2,2'-(2-pyridylmethylene)bls(6-terl-butyl-4-fluorophenoxy)tltanium dichloride, 
2,2'-(2-pyridylmethylene)bls(6-tert-butyl-4-chlorophenoxy) titaniunr) dichloride, 
2,2'-(2-pyridylmethylene)bis(6-tert-butyl-4bromophenoxy)trtanlum dichloride, 
2,2'-(2-pyridylmethylene)bls(6-tert-butyl-4-methoxyphenoxy)tltanium dichloride, 
2,2'-(2-pyridylmethylene)bis(6-terl-butyl-4-ethoxyphenoxy)titanium dichloride. 
2.2'-(2-pyridylmethylene)bis(6-tert-butyl-4-n-propoxyphenoxy)tilanium dichloride, 
2,2'-(2-pyridylmethylene)bis(6-tert-butyl-4-isopropoxyphenoxy)titanium dichloride, 
2,2'-(3-methyl-2-pyridyl methylene)bts(6-tert-butyl-4-methylphenoxy)titanium dichloride, 
2,2'-(4-methyl-2-pyridylmethylene)bis(6-tert-butyl-4-niethylph8noxy)titanium dichloride, 
2,2'-(5-methyl-2-pyridylmelhylen9)bis(6-tert-butyM-methylphenoxy)tflanium dichloride, 
2,2'-(3,4-dimelhyl-2-pyridylmethylene)bis(6-tert-butyl-4-methylphenoxy)titanium dichloride. 
2.2'-(3,5-dimethyl-2-pyridylmethylene)bis(6-tert-butyl-4-methylphenoxy)tilanium dichloride, 
2,2'-(3.4,5-lrlmethyl-2-pyridylmethylene)bis(6-lert-butyl-4-methyIphenoxy)litanium dichloride, 
2,2'-(3-pyridyl methylene)bis(6-tert-butyM-methylphenoxy)titanium dichloride, 
2,2'-(2-methyl-3-pyridylmethylene)bis(6-tert-butyl-4-melhylphenoxy)titanlum dichloride, 
2,2'-(4-methyl-3-pyridytmethylene)bis(6-tert-butyl-4-methylphenoxy)tltanium dichloride, 
2,2'-{5-methyl-3-pyridyImethylene)bls(6-tert-butyl«4-methylphenoxy)titanium dichloride, 
2,2'-(2,4-dimethyl-3-pyridylmethylene)bis(6-tert-butyl-4-methylphenoxy)titanium dichloride. 
2,2'-(2,5-dimethyl-3-pyridylmethylene)bis(6-tert-butyl-4-methylphenoxy)titanium dichloride. 
2,2'-(2,4,5-trimethyl-3-pyridylmethylene)bis(6-tert-butyl-4-methylphenoxy)titanjum dichloride, 
2,2'-{2-quinolylmethylene)bis(6-tert-butyl-4-methylphenoxy)titanium dichloride, 
2,2'-(3-quinolylmethylene)bis(6-tert-butyM-methylphenoxy)titanium dichloride, 

2,2-{2-thienylmBthylene)bis(naphthyloxy)titanlum dichloride. 2.2'-(3-thienylmethylene)bis(naphthyloxy) titanium 
dichloride, 

2.2'-(5-methyl-2-thlenylmethylGne)bis(naphthyloxy)titanium dichloride, 
2,2-(5-methyl-3-thienylmelhylGne)bis(naphthyloxy)tltanrum dichloride, 
2,2'-(2,5-dimethyl-3-thlenylmethylene)bis(naphthyloxy) titanium dichloride, 

2,2'-(2-ben2othlenylmethylene)bls(naphthyloxy)titanium dichloride. 2,2'-{2-benzothienylmethylene)bis(naphthyl- 
oxy) titanium dichloride, 

2,2'-(3-ben2othienylmethylene)bis(naphthyloxy)titanium dichloride. 
2,2 -(2-thienylmethylene)bis{8-methylnaphthyloxy)trtanium dichloride, 
2,2*-(2-thienylrnethylene)bis(e-tert-butylnaphthyloxy) titanium dichbrlde, 
2,2'-(2-thienylmethylene)bls(4,8-dimethylnaphthyloxy) titanium dichloride, 
2,2'-(2-thienylmethylene)bis(B-tert-butyl-4-methylnaphthyloxy) titanium dichloride, 
2.2-(2-turylmethylene)bis(naphthyloxy)titanium dichloride, 
2.2'-(3-furylmethylene)bis(naphthyloxy)titanium dichloride, 

2.2'-(5-methyl-2-furylmethylenG)bis(naphthyloxy)titanlumdichtoride. 2,2'-(5-methyl-3-furylmethylene)bis(naphthy- 
loxy) titanium dichloride. 2,2'-(2.5-dimethyl-3-furylmethylene) bis(naphthylpxy)titanium dichtoride, 2,2'-(2-bBn20- 
furylmethylene)bls(naphthyloxy)titanium dichloride, 

2,2-(3-ben2ofurylmethylBne)bis(naphthyloxy)trtanium dichloride, 2,2'-(2-furylmethylene)bis{8-methylnaph%^ 
titanium dichloride, 2,2'-(2-furylmethyIene)bis(8-tert-butylnaphthyloxy)titanium dichloride. 
2,2'-(2.furylmethylene)bls(4,8-dimethylnaphthyloxy)titanium dichloride, 2.2'-{2-fufylmethylene)bls(8.tert-butyl- 
4methylnaphthyloxy)titanium dichloride, 

2,2'-(2-pyridylmethylene)bis{naphthyloxy)tltanium dichloride. 2.2'-(3-pyridylmethylene)bis(naphthyloxy) titanium 
dichloride, 2,2'-(5-methyl-2-pyridylmethylene)bis (naphthyloxy)titanium dichloride. 2,2'-(5-methyl-3-pyridylmethyl- 
ene)bis(naphthyIoxy)titanium dichloride. 2,2'-(2,5-dimethyl-3-pyridylmethylene)bis(naphthyloxy) titanium dichlo- 
ride. 
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2,2-(2-quinolylmethylene)bis(naphthyloxy)titanium dichloride, 2,2'-(3-<?uinolylniethylene)bis(naphthyloxy) titani- 
um dichloride, 2,2*-(2i5yridylmelhy!ene)bls(8-methylnaphthyloxy)litanium dichloride, 

2,2'-(2-pyridylmethylene)bis(8-tefl-butylnaphthytaxy) titanium, dichloride. 2,2*-(2-pyridylmelhylene)bis 
{4,BKJimethylnaphthyloxy )titanium dichloride. 
2.2;-(2-pyridylmethylene)bls(8-tert-biityl-4-methylnaphthyloxy)tlta^ 
3-(2-thienyl)-1 ,5-pentamethylenedioxy1itanium dichloride, 
3-(3-thienyl)-1 ,5-pentamethylenedbxytitanium dichtoride, 

3-(2-bBn2othienyl)-l ,5-pentamethylenedioxylilanium dichloride. 1 .5-dimethyl-3-(2-thienyl)-1 .5-pentamethylenedi- 
oxylilanium dichloride. 1.5-di.tBrt-bulyl-3-(2-lhienyO-1.5-penlamethylenedbxytilanium dichloride. 1.2,4.5-tetram- 
ethyl-3-(2-thienyl)-1 .S-pentamethylenedioxytilanium dichlorjde. 
1.5-di-tert-buiyl-2.4-dimethyl-3-(2-thienyl)-l,5-pBntamethylenedloxytltanlum dichloride. 
3-(2-turyl)-1,5-pentamethylenedioxytitanium dichtoride, 
3-(3-turyi)-1 ,5-pentaniethylenedioxytllanium dichtoride, 
3-{2-ben2oturyl)-l .5-pentamethylenedioxytitanium dichloride, 

3-(2-f uryl)-1 .S-dimethyl-l ,5-pentamethylenedioxytitanium dichloride, 1 ,5-di-tert-butyl-3-{2-furyO-l ,5-pentamethyl- 
enedioxytitanium dichloride. 

3-(2-tuiyl)-1 .2,4,5-tetramethyM .5-pentamethyIenedioxytitanium dichtoride, 
3-(2-pyrrolyl)-l ,5-pentamethyIenedioxytilanium dichloride, 
3-(3-pyrrolyl)-1 .S-pentamethylenedioxytitanium dichloride. 
3-(2-indolyl)-l ,5-pentamethylenedioxytitanium dichloride, 

3-{2-pyrrolyl)-1 .5-dimelhyH .S-pentamelhylenedtoxytitanium dichtoride. 1 ,5-di-tert-butyl-3-(2-pyrrolyl)-1 .5-pen- 
tamelhylenedtoxytitanium dichloride, 

1 .2.4,5-tetramelhyl-3-{2-pyrrolyl)-1 .5-pentamethylenedioxytilanlum dichtoride. 1 ,5-di-ter1-butyl-1 ,5-dimethyl-3- 
(2-pyrrolyl)-pentamethylenedloxytitanfum dichtoride, 
3-(2-pyridyI)-1,5-pentamethylenedioxytltanium dichtoride, ' 
3-{3-pyridyl)-1 ,5-pentamethylenedioxytitanium dichtoride, 
3-(2-quinolyl)-1 ,5-pentamethylenedtoxytitanium dichloride, 

3-(2-pyridyl)0 ,5-dimethyM ,5-pentamethylenedioxytllanlum dichloride. 1 ,5-di-tert-butyl-3-(2-pyridyl)-l ,5-pentam- 
ethylenedtoxytitanium dichloride. 1 ,2,4,5-tetramethyl-3-(2-pyridyI)-1 ,5-pentamethylenedioxytilanium dichloride, 
1,5-di-tert-butyl-1,5-dimethyl-3-(2-pyridyl)-1 ,5-pentamethylenedloxytltanium dichloride and the like. 

[0032] The transition metal complex can be synthesized by the application or adaptation of known methods for ex- 
ample, by the following methods. There are illustrated a method for obtaining the transition metal complex comprising 
treating a phenol compound with a Grignard reagent under an Inert atmosphere, reacting the treated matter with an 
aldehyde or ketone compound in an amount of half equivalent to the phenol compound used in the treatment to obtain 
a bisphenol derivative and then reacting a transition metal compound with the bisphenol derivative, a method for ob- 
taining the transition metal complex comprising treating a phenol compound of whfch hydroxy group is protected with 
a proper functional group with an alkyi lithium under an inert atmosphere, reacting the treated matter with a dihalogen- 
ated phosphonis compound in an amount of half equivalent to the phenol compound used in the treatment to obtain 
a bisphenol derivative, and after treating the the bisphenol derivative wrth a Grignard reagent, reacting thus treated 
matter with a a transition metal compound, and the like. 

[0033] The compounds (A) used in the present invention are either of (AI): the organoaluminum compound repre- 
sented by the general formula; E\AI23.a. (A2): the cyclic aluminoxane having a structure represented by the general 
formula; {-AI(E2)-0-}b, (A3): the linear aluminoxane having a stmcture represented by the general formula; E^tE^-AI- 
OjeAIESg (wherein each of E^ £2 and E^ is a hydrocarbon group having 1 to 8 carbon atoms, and all of E^ all of E^ 
and all of E^ may be the same or different. 2 represents a hydrogen atom or a hatogen atom and may contain 2 or 
more kinds of 2s in the molecule, a is a number satisfying 0<ag3. b represents an integer of 2 or more and c represents 
an integer of 1 or more.) or a mixture of at least two of those. 

[0034] The examples of (AI) of the organoaluminum compound represented by the general formula; E^ACa.^ include 
trialkylaluminums such as trimelhylaluminum, triethylaluminum. tripropylaluminum. triisobutylaluminum, trihexylalumi- 
num and the like; dialkylaluminum chlorides such as dimethylaluminum chloride, diethylaiuminum chtoride, dipropyla- 
luminum chloride, diisobutylaluminum chtoride, dihexylaluminum chloride and the like; alkylaluminum sesq'uichlorides 
such as methylaluminum sesquichloride, ethylaluminum sesquichloride and the like; alkylaluminum dichlorides such 
as methylaluminum dichloride, ethylaluminum dichloride, propyla luminum dichloride. isobutylaluminum dichloride, 
hexyl aluminum dichloride and the like; dialkylaluminum hydrides such as dimethylaluminum hydride, diethylaiuminum 
hydride, dipropylaluminum hydride, diisobutylaluminum hydride, dihexylaluminum hydride and the like, etc. Trialkyla- 
luminums are preferred, and triethylaluminum and triisobutylaluminum are more preferred. 

[0035] Each of E^ and E^ in (A2) of the cyclic aluminoxane having a structure represented by the general formula; 
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(-AI(E2)-0.)jj, and {A3) of the linear aluminoxane having a structure represented by the general formula; E^IE^-AI- 
0)cAIE32 is a hydrocarbon group having 1 to 8 carbon atoms, and as the concrete examples, alky! groups such as 
methyl, ethyl, n-propyl, isopropyl. n-butyl. rsobutyl. n-pentyl. neopentyl and the lilce can be exemplified, b is an integer 
of 2 or more and c is an integer of 1 or more. 

Preferably each of E^ and E^ is methyl and isobutyl, b is 2 to 40, and c is 1 to 40. 

[0036J The above-mentioned aluminoxanes can be prepared by the application or adaptation of known methods. 
The procedure is not particularly restricted, and they may be prepared according to well-known methods. For example, 
they are prepared by contacting a solution dissolving a trialkylaluminum (for example, trimethylaluminum or the like) 
In a suitable organic solvent (benzene, an aliphatic hydrocarbon or the like) with water As another method, there is 
mentioned a method for preparing the aluminoxanes by contacting trialkylaluminum (for example, trimethylaluminum 
or the like) with a metal salt containing water of crystallization (for example, a hydrate of cupric sulfate or the like). 
[0037] The invention also provides an olefin polymerisation catalyst comprising, In addrtion to the compound of gen- 
eral formula (1) and a compound (A), 

compound{B1) represented by the general formula BQ"»Q2q3. a boron compound(B2) represented by the general 
formula Z+(BQ^Q2q3q^)-, or a boron compound(B3) represented by the general formula (L-H)*(BQ^Q2q3q^)-. 
[0038] In the boron compound{B1 ) represented by the general formula BQ1Q2Q3, B is a tri-valent boron, each of Q\ 
Q2 and is a halogen atom, a hydrocarbon group having 1 to 20 carbon atoms, a halogenated hydrocarbon group 
having 1 to 20 carbon atoms, a silyl group having 1 to 20 carbon atoms, an alkoxy group having 1 to 20 carbon atoms, 
or an amide group having 1 to 20 carbon atoms, and they may be the same or different. 

[0039] The examples of the Lewis acid (Bl) include tris(pentafluorophenyl)borane, tris(2,3,5,6- tetrafluorophenyl) 
borane, tris(2,3,4,5-tetrafluorophenyl)borane, tris{3,4,5-trrfluorophenyl)borane, 1rls(2,3,4-trifluorophenyl)borane, phe- 
nylbis(pentafiuorophenyl)borane and the like. Tris(pentafluorophenyl)borane is most preferred. 
[0040] In the boron compound(B2) represented by the general fomiula Z*(BQ1Q2q3q*)*, B is boron having a tri- 
valent valence state, each definition of to Is the same as that of in the boron compound(BI). 
[0041] As the examples of the compounds(B2) represented by the general formula 2-^(80102030^)-, 2+ being an 
inorganic catidn including a f en-ocenium cation, an alkyi substituted ferrocenium cation, a silver cation, etc. , or being 
an organic cation capable of extracting a ligand from the transition metal compound formed in the reaction of the 
transition metal compound represented by the above-mentioned general formula (1) with the compound (A) Including 
a triphenylmethyl cation and the like. The (BQ,0203Q4)- Includes tetrakis(penlafluorophenyl)borato, tetrakis 
(2,3,5,6-tetrafluorophenyl)borale, tetrakis(2,3.4,5-tetrafluorophenyl)borate, tetrakis(3,4,5-trifluorophenyOborate. tet- 
rakls(2,2,4-trifluorophenyl)borate, phenylbis(pentafluorophenyl)borate, tetrakis[3,5-bis(trifluoromethylphenyl)]borate 
and the like. Specific combinations include ferrocenium tetrakis(pentafluorophenyl)borate, 1,V-dimethylferrocenium . 
tetrakis(pentafluorophenyI)bofate, silver tetrakis (pentafluorophenyl)borate, triphenylmethyl tetrakis(pentafluorophe- 
nyl)borate, triphenylmethyl tetrakisf3,5-bis(trifluoromethylphenyl)] borate and the like, and triphenylmethyl tetrakis(pen- 
tafluorophenyl)borate Is most preferred. 

[0042] In the boron compound (B3) represented by the above-mentioned general formula (L-H)+(BQ1 QZQao^)-, l is 
a neutral Lewis base, (L-H)* is a Bronsted acid and each definition of to is the same as that of in the above- 
mentioned boron compound(BI). As the examples of the compound represented by the general formula (L-H)* 
{BQ1Q2Q3O4)*, (L-H)+ being a Bronsted acid includes a substituted trialkylammonium, a N,N-dialkylanilinium, a dialky- 
lammonium, a triarylphosphonium and the like, and (BQ,Q2Q3Q4)* includes the same anions described above. The 
examples of these combinations include Iriethylannmonium tetrakis(pentafluorophenyl)borate, tripropylammonium tet- 
rakis(pentafluorophenyl)boratB, tri(n-butyl)ammonium telrakis(pentafluorophenyl)borate, tri (n-bulyl)ammonium tet- 
rakls[3.5-bis(trlfluoromethylphenyO] borate, N,N-dimethylanilinium tetrakis(pentafiuorophenyl)borate, N,N-diethyl- 
anilinium letrakis(pentafluorophenyl)borate. N.N-2,4,6-pentame1hylanll inium tetrakis (pentaf I uorophenyl) borate, N,N- 
dimethylanilinium tetrakis[3,5-bis(trifluoromethylphenyl)] borate, diisopropylammonium tetrakis(pentafl uorophenyl) bo- 
rate, dicyclohexylammonium tetrakis(pentafluorophenyl)borate, triphenylphosphonium tetrakis(pentafluorophenyl)bo- 
rate, tri(methylphenyl)phosphonium tetrakls(pentafluorophenyl) borate. tri(dimethylphenyl)phosphonium tetrakis(pen- 
tafluorophenyl) borate and the like. Tri(n-butyl)ammonlum tetrakis(pentafIuorophenyl)borate or N,N-dimethylanilinium 
tetrakis (pentafluorophenyl)borate is most preferred. 

[0043] In the present invention, the transition metal complex represented by the general formula (1) and the com- 
pound (A) or the transition metal complex, the compound (A) and the compound (B) may be fed into a polymerization 
vessel with an arbitrary order and be used. Moreover, the reaction product obtained by contacting the transition metal 
complex represented by the general formula (1 ) and the compound (A) or the transition metal complex, the compound 
(A) and the compound (B) in any combinations thereof in advance may be used. 

[0044] Concerning the amount of each catalyst component used, it is desirable to use each component in the molar 
ratio of the compound (A)/the transition metal compliBX of 0.1 to 10000 and preferably 5 to 2000, and the molar ratio 
of the compound (B)/the transition metal of 0.01 to 100 and preferably 0.5 to 10. Concerning the concentration of each 
catalyst component used in a solution state, it is desirable to use the transition metal complex represented by the 
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at the concentration oJ 0.0001 to 5 mmoM and preferably 0.001 to 1 mmoM compound (B) 

I0046J The polymerization method should not particulariy be limited For examDie a soh/nnt nohm,«ri, 
polymerization using an aBphatic hydrocarbon such as butane, pemane he^Ztotene ^^n^^J^^^^ °' """^ 

!?JJ?ic " ^^"^'f^ temperature can be in the range of -SO'C to 200 -C. in particular the ranqe of -20-C to 



EXAMPLE 



[00481 The present Invention is Illustrated In detail according to Examples and Comparative Examples as follows 
but the present invention is not restricted thereto. examples as loiiows, 

[00491 The properties ot the polymers In Examples were measured by the following methods. 

(1 ) An Intrinsic viscosity [ti] was measured with an Ubbeiohde type viscometer at 1 30-r in t«f r=,i.n e^. r> 

(2 An o-olefi, content was determined according to the characteristic absorptions of ethylene and an a ofefin^^ 
using an infrared spectrophotometer {IR-810 manufactured by Nippon Buntou mdl^ Ud ^ ^ ^ ^ 

the number of short branched^hains per 1000 carbon atomsC^B) ^ ^ ^'^^'^^'^ 

tuYd bylelEirr'' '""""""^ ^^'^ (SSC.5200 manufac. 



Raise of temperature: 40»C-150'C (lO'C /min.), retaining for 5 minutes 
Cooling: 150'C-10°C (5'C /min.), retaining lor 10 minutes 
Measurement: 10°C -160°C {S'C /min.) 



Column: TSK gel GMH-HT 
Measurement temperature: set at 145'C 
Measurement concentration: 1 Omg/1 OmI-ODCB 

Example 1 

(1 ) Synthesis of 2-bis(2-hydroxy.3.1erW5uty|.5-methylphenyl)methylthiophene 

that, the diethyl ether was evaporated under vacuum, and 150ml of toluene was addPH tn rJLZ, 1 . . 
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silicagel column chromatography (a developing solvent: hexane/ethyl acetate = 30/1 ) to obtain 2-bis(2-hydroxy-3-tert- 
butyl-5-methylphenyl)methylthiophene in a yield of 63%, The ' H-NMR speclaim data of the compound is shown below, 
6 1 .37(1 8H). 2.20(6H), 4:94(2H). 5.85(1 H), 6.67(2H). 6.83(1 H), 6.97(1 H), 7.05(1 H). 7.26(1 H) 

(2) Synthesis of 2,2'-(2-thienylmethylene)bls(6-tert-butyl-4-melhylphBnoxy)titanium dichlorlde 

[0051] In an atmosphere of argon, 0.423g (I.Ommol) of 2-bls{2-hydroxy-3-tert-butyl-5-methylphenyl)methylthi- 
ophene synthesized In (i) and lOmI of toluene were charged In a 50ml Schlenk's tube equipped with a stirrer, and the 
solution was kept at 20'C. To the solution. 0. 11 m! (1 .Ommol) of titanium tetrachloride was slowly added with a syringe. 
The solution was continuously stirred for 12 hours. After stirring, the wine red solution obtained was concentrated, and 
the residue was washed with hexane to obtain orange crystals by filtration. After that. It was dried under vacuum to 
obtain 0.339 g of an orange solid nnaterial. The ^ H-NMR (CgDg) data of the solid material is shown below. 6 1.45 (18 
H). 2.05 (6 H). 6.38 (1 H). 6.81 (1 H). 6.83. (1 H). 6.95 (2 H). 7.55 (2 H) 

According to the data, the orange solid material was identified as 2,2'-{2-thienylmethylene)bis(6-lert-butyl-4-methyl- 
phenoxy)titanium dichlorlde represented by the formula below: 




(3) Polymerization 

[0052] After an autoclave reactor having an Inner volume of 400ml and a stirrer had been dried under vacuum and 
its atmosphere was substituted with argon, 170ml of toluene as a solvent and 30ml of hexene-1 as an a-olefin were 
charged and the temperature of the reactor was raised to 80*C. After the raise of the temperature, ethylene was fed 
while regulating an ethylene pressure at Skg/cm^ and after the Inner system was stabilized, 0.25mmol of triethylalu- 
minum was charged, and successively, 5.0 fimol of 2,2'-(2-thienylmethylene)bls(6-tert-butyl-4-methylphenoxy)titanium 
dichlorlde was charged. Successively 15 fimol of triphenylmethyl tetrakis(pentafluorophenyl)borate was charged. 
While regulating the temperature at 80'*C, the polymerization was carried out for 10 minutes. As a result of the polym- 
erization, 1.7X106g of an ethylene-hexene-1 copolymer having SCB of 1 9.8, (tiJ of 1,61, a molecular weight(K/lw) of 
1.7 X 10^ a molecular weight distribullon(Mw/Mn) of 2.6 and a melting point of 107.4''C was produced per 1mol of 
titanium. 

Conriparative Example 
(1) Polymerization 

[0053] After an autoclave having an inner volume of 4a0ml and a stirrer was dried under vacuum and its atmosphere 
was replaced with argon, 170ml of toluene as a solvent and 30ml of hexene-1 as an a-olefin were charged and the 
temperature of the reactor was raised to SO^C. After the raise of the temperature, ethylene was fed while regulating 
an ethylene pressure at 6kg/cm2 and after the inner system was stabilized. 0.25mmol of triethylaluminum was charged, 
and successively; 5.0 ^imol of 2.2'-thlobis(6-tert-butyl-4-melhylphenoxy)tltanlum dichloride represented by the formula 
below was charged. 
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35 



40 



45 



SO 



^ZIJ^^TuT^bS^^ZT °' "'T'""'''"'' '^''^•^'«(P«"'atluorophenyl)bo,B.e was charged. While regulating 
n^lnT. t ':-'^^P°'y'"«''Z3^'°"'^s carried outfor60miriutes.Asar8sultoI the polvTO 2 9x^0*l 

Example 2 

(1 ) Synthesis of 2-bis(2-hydrexy.3-lert.butyl-5-methylphenyl)methylpyridine 

Atter completion of the dropwise addition, the reaction mixture was stlrrfiri at oc^or in ^ 

lOOSS) The IH-NMR .pecirum data ol me compound Is shoon tiabw 

8 1.33(,aH). 2.ai|,6H). 5.32(,H|, 6.73(2H,, 7.00eHl. «5|,H), 7 41(1H). 7.6l(,H|. 6 36(1H) 

B) SiMhaal, ol ^X■«■1>!^kMVI«.,^iM?^m^««yU.^^ MUM, 



ss 
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(3) Polymerization 

[0058] After an autoclave having an inner volume of 400ml and a stirrer was dried under vacuum and its atmosphere 
was replaced with argon» 170ml of toluene as a solvent and 30ml of hexene-1 as an a-olefin were charged and the 
temperature of the reactor was raised to BO'C. After the raise of the temperature, ethylene was fed while regulating 
an ethylene pressure at 6kg/cm2 and afterthe Inner system was stabilized, 0.25mmol of triethylaluminum was charged, 
and then, 5.0 \irT\o\ at 2,2'-(2-pyridylmethylene)bis(6-tGrt-butyl-4-methylphenoxy)titanium dlchbrlde was charged. Suc- 
cessively. 1 5 pmol of triphenylmethyl tetrakis(pentafluorophenyI)borate was charged. While regulating the temperature 
at 80"C, the polymerization was carried out for 30 minutes. 

As a result of the polymerization, 4.7 x lO^g of an ethylene-hexene-1 copolymer having SCB of 1 9.20, [ri] of 1 .26. a 
molecular weight(Mw) of 1.1 X 10^ and a molecular weight distribution(Mw/Mn) of 8.8 was produced per Imol of 
titanium and an hour. 

Examples 

(1 ) Synthesis of 2-bis(2-hydroxy-3,5-di-tert-butyl-6-methylphenyl)thiophehe 

[0059] It was synthesized in the same manner as In Example 1 (1 ) except the use of 2,4-di-terl-bulyl-5-methylphenol 
in place of 2-terl-butyM-methylphenol. 

(2) Synthesis of 2,2'-(2-thienylmethylene)bis(4.6-dj-tert-butyl-3-methylphenoxy)titanium dichlorlde 

[0060] Under an atmosphere of argon. 0.534g (1 .Ommol) of 2-bis(24iydroxy-3,6-di-tert-butyl-6-mDthylphenyI) and 
10ml of hexane were charged in a 50ml Schlenk's tube equipped with a stirrer, and the solution was kept at 20"C. To 
the solution, 0. 1 1ml (1 .Ommol) of titanium tetrachloride was slowly added with a syringe. The solution was continuously 
stirred for 12 hours. After stirring, a dark brown solid material was precipitated. The dark brown solid material was 
filtered and washed with hexane. Successively, it was dried under vacuum to obtain 0.3 g of 2,2'-(2-thienylmethylene) 
bis(4,6-di-tert-butyl-3-methylphenoxy)titanium dichloride as a dark brown solid material represented by the formula 
below. 
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(3) Polymerization 

As a result of the polymerization, 2.4 X lOSg of an ethylene-hexene-l copolymer havina SCB nf "U *m r«i r r. 
Example 4 

(1) Synthesis of 2-bis(2-hydroxy.3:iert-butyl-5.Tiethyiphenyl)methy|.5^ethylthiophene • 

(2) Synthesis of 2.2'-(5-methyl-2-thienyhr,ethylene)bi8(6-tert-butyM-methylphenoxy)titaniun, dichtoride 

was kept at 20'C. To the solutiw^ rimTfVJ^^^rof .if and the solution 
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Cl 



(3) Polymerlzalion 

[0064] After an autoclave having an inner volume of 400ml and a stirrer was dried under vacuum and Its atmosphere 
was replaced with argon, 170ml of toluene as a solvent and 30ml of hexene-1 as an a-olefin were charged and the 
temperature of the reactor was raised to SO'C. After the raise of the temperature, ethylene was fed while regulating 
an ethylene pressure at 6kg/cm2 and after the inner system was stabilized, 0.25mmol of Iriethylaluminum was added, 
and successively. 5.0 ^imol of 2,2'-(5-methyl-2-thlenylmethylene)bis(6-ten-bulyM-methylphenoxy)titanium dichloride 
was added. Successively, 15 nmol of triphenylmethyl tetrakis(penlafluorophonyl)borate was charged. While regulating 
the temperature at 80"* C, the polymerization was carried out for 60 minutes. 

As a result of the polymerization, 1.6 xiO^g of an ethylene-hexene-l copolymer having SCB of 22.50, [t]] of 3.37. a 
molecular weight(Mw) of 2.9 X 10^, a molecular weight distribution(Mw/Mn) of 23.4 and a melting point of 117,3»C 
was produced per Imol of titanium. 

Example 5 

(1) Synthesis of 2-bls(2-hydroxy-3.5-dimethylphenyl)methylthiophene 

[0065] It was synthesized in the same nnanner as in Example 1 (1 ) except the use of 2.4-dimethylxylenol In place of 
2-tert-butyM-methylpheno!. 

(2) Synthesis of 2,2'-(2-thienylmethylene)bjs(4.6-dimethylphenoxy)titanium dichloride 

[00B6] Under an atmosphere of argon, 0.71 3g (2.0mmol) of 2-bls(2-hydroxy-3,5-dimethylphenyi)methylthiophene 
and 20ml of toluene were charged in a 50ml Schlenk's tube equipped with a stirrer, and the solution was kept at 20*C. 
To the solution, 0.22m! (2.0mmol) of titanium tetrachloride was slowly added with a syringe. The solution was contin- 
uously stirred for 1 2 hours. After stirring, a brick-colored solid material was precipitated. The brick-colored solid material 
was filtered and washed with hexane. Successively, it was dried under vacuum to obtain 0.3 g of 2,2 -(2-thienylmeth- 
yIene)bis{4,6-dimethylphenoxy)tilanium dichloride as a brick-colored solid material. 
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(3) Polymerization 



ZToTS ^;rjr',^ff 

|00e«I A! ■ nsun une polymMialioo. 1 I x lOSg ol ar elhy.to..I,exene.i eopokri.rhmHo SCBol 17 32 Md 
JCTanUamennspoWM l1S.l-Cwasp,od«cedp.rlmoiolliMnkjn.. <»«™"'»»"SSCBo(17.32,|n)o( 

Example 6 

(1) Synthesis of 2-bis(2-hydiDxy-5-methylphenol) methylthiophene 

(2) Synthesis oJ 2.2'-(2-thienylmethylene)bis(4^nelhylphenoxy)titanium dichloride 
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(3) Polymerization 

[0071] After an autoclave having an inner volume of 400ml and a stirrer was dried under vacuum and its atmosphere 
was replaced with argon. 170ml of toluene as a solvent and 30ml of hexene-l as an a-olefin were charged and the 
temperature of the reactor was raised to 80*C. After the raise of the temperature, ethylene was ted while regulating 
an ethylene pressure at 6kg/cm2 and after the inner system was stabilized, 0,25mmol of triethylaluminum was added, 
and successively, 5.0 ^mol of 2,2'-(2-thienylm9lhylenB)bis(4-met hylphenoxy)titanium dichloride was charged. Then! 
15 fimol of triphenyimethyl lelrakis(pentafIuorophenyl)borale was added. While regulating the temperature at BO**ci 
the polymerization was carried out for 60 minutes. 

[0072] As a result of the polymerization, 9.7 x lO^g of an ethyIene-hexcne-1 copolymer having SCB of 15.B9. [t^] of 
5.55, a molecular weight(Mw) of 2.7 x lO^, a molecular weight distributlon(Mw/Mn) of 18.1 and a melting point of 
1 23. 1 ''C was produced per Imol of titanium. 

Example 7 

(1 ) Synthesis of 3-bls(2-hydroxy-3-tert-buty!-5-methylphenyl)methyl-2,5-dimethyllhiophene 

[0073] It was synthesized in the same hfianner as in Example 1 (1) except the use of 2,5-dimethyl-3-thiophenecar- 
boxyaldehyde in place of 2-thiophenecarboxyaldehyde. 

(2) Synthesis of 2,2'-(2,5-dimethyl-3*thienylmethylene)brs{6-tert-butyl-4-methylphenoxy)titanlum dichloride 

[0074] Under an atmosphere of argon, 0.901 g {2.0mmol) of 3-bis(2-hydroxy-3-tert-butyl-5-methyiphenyl)methyl- 
2,5-dimethylthlophene synthesized in (1) and 30ml of toluene were charged in a 50ml Schlenk's tube equipped with a 
stirrer, and the solution was kept at 20»C. To the solution. 0,22ml (2.0mmol) of titanium tetrachloride was slowly added 
with a syringe. The solution was continuously stirred for 12 hours. After stirring, the wine-red solution obtained was 
concentrated and the residue-was washed with hexane to obtain orange crystals by filtration. Successively they were 
dried under vacuum to obtain 0.80 g of an orange solid material. The 1 H-NMR (CgDg) data of the solid material is shown 
below. 

6 1.47 (18 H), 2.02 (6 H), 2.08 {3H). 2.11 (3H). 4.99 (1 H). 6.87 (1 H). 6.91 (2 H), 7.45 {2 H) 

According to the data, the orange solid nnaterial was identified as 2,2'-(2.5-dimethyl-3-thienylmethylene)bis(6-tert-butyl- 

4-me1hylphenoxy)titanium dichloride represented by the formula betow. 




3) Polymerization 

[0075] After an autoclave having an inner volume of 400ml and a stirrer was dried under vacuum and its atmosphere 
was replaced with argon. 170ml of toluene as a solvent and 30ml of hexene-1 as an a-olefin were charged and the 
temperature of the reactor was raised to BO^C. After the raise of the temperature, methylene was fed while regulating 
an ethylene pressure at Skg/cm^ and after the inner system was stabilized. 0.25mmol of triethylaluminum was added, 
and successively. 5.0 nmol of 2,2'-(2,5-dlmethyl-3-thienylmethylene)bls(6-tert-butyl-4-methylphenoxy)tltanium dichlo^ 
ride was Added. Successively. 15 jimol of triphenyimethyl tetrakis(pentafluorophenyl)borate was added. While regu- 
lating the temperature at 80"C, the polymerization was carried out for 30 minutes. As a result of the polymerization. 



17 



EP 0 761 694 B1 



5 



10 



IS 



20 



. p;^ucld ?e?.rS^^^^^^^^ W °' 2.72. and a melting poin, of 1227-C was 

Example 8 

(1) Synthesis of 2-bls(2-hydroxy-3-tert-butyl-5-methylphenyl)methylberHothiophene 

(2) Synne.1. ol ».2-K2-t«co|b|lhtervtae%lsi»lWs<6.1.n*ul,l*^ jU,,^, 

LnSd , H r "."^ continuously stirred tor 12 hours. After stirring, the wine-red solution obtaTned vJs ,2^ 
dned under vacuunn to obtain 0.1 g of an orange solid material successively, mey were 




(3) Polymerization 



40 



45 



so 



ss 



[0078] After an autoclave having an inner volume ol 400ml and a stirrer was dried under vacuum and its «tmn.nhor. 
Example 9 

(1) Synthesis of 2-bis(2-hydroxy-3-tert-butyl-S-bromophonyl)methylthiophene . 

S2!t:;;sj::s;;:^^^^^ 

(2) Synthesis of 2,2-(2-lhienylmethylene)bis(6-tert-butyl-4-bromophenoxy)tilanium dichloride 

[Ot«0] Under an atmosphere ol argon. l.lOg (2.0mmol) of 2-bis(2^ydroxy-3-tert-butyl-5-bromophenyl)methylthi- 
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ophene synthesized In (1) and 20ml of toluene were charged in a 50ml Schlenk's tube equipped with a sllrer, and the 
solution was kept at 20*»C. 0.22ml (2.0mmol) of titanium tetrachloride was slowly added to the solutton by using a 
syringe. The solution was continuously stirred for 12 hours. After stirring, an orange solid material was precipitated. 
The orange solid material was filtered and washed with hexane. Successively, It was dried under vacuum to obtain 
0.31 g of the orange solid material. 

The TH-NMR {C^D^) data of the solid material is shown below. 6 1.26 (18 H), 6.26 (1 H), 6.55 (1 H), 6 69 (2H) 7 33 
{2H). 7.86 (2H) 

According to the data, the orange solid material was identified as 2,2-(2-thlenylmethylene)bis{6-tert-butyH-bromophe- 
noxy)tltanium dichloride represented by the formula below. 




(3) Polymerization 

[0081] After an autoclave having an inner volume of 400ml and a stirrer was dried under vacuum and Its atmosphere 
was replaced with argon, 170ml of toluene as a solvent and 30ml of hexene-1 as an a-olefin were charged and the 
temperature of the reactor was raised to BO°C. After the raise of the temperature, ethylene was fed while regulating 
an ethylene pressure at 6kg/cm2 and after the inner system was stabilized, 0.25mmol of t riisobutylaluminum was added, 
and successively, S.Ojimol of 2,2-(2-thienylmethylene)bis(6-tert-butyM-bromophenoxy)titanlum dichloride was added. 
Successively, 15 pmol of triphenylmelhyl tetrakls(pentafluorophenyl)borate was added. While regulating the temper- 
ature at BO'C, the polymerization was carried out for 30 minutes. As a result of the polymerization, 1.4 X lO^g of an 
ethylene-hexene-1 copolymer having SCB of 32.97 and (ti) of 2.70 was produced per .lmol of titanium and 1 hour. 

Example 10 

(1) Synthesis of 2-bis(2-hydroxy-3-tert-butyl-5-methoxyphenyl)methylthlophene 

[0082] It was synthesized in the'same manner as in Example 1 (1) except the use of 2-terl-butyl-4-methoxyphenol 
in place of 2-terl-butyl-4-mBthylphenol. 

(2) Synthesis of 2,2-(2-thienylmethylene)bis(6-tert-butyl-4-methoxyphenoxy)tltahium dichloride 

[0083] Under an atmosphere of argon, 0.91g (2.0mmol) of 2-bis(2-hydroxy-3-tert'butyl-5-methoxyphenyl)methytthl- 
ophene synthesized in (1 ) and 20ml of toluene were charged In a 50ml Schlenk's tube equipped with a stin-er, and the 
solution was kept at 20*C. To the solution. 0.22ml (2.0mmol) of titanium tetrachloride was slowly added with a syringe. 
The solution was continuously stirred for 1 2 hours. After stirring, a dark brown solid material was precipitated. The dark 
brown solid material was filtered and washed with hexane. Successively, it was dried under vacuum to obtain 0.3 g of 
the dark brown solid material. 

The ■'H-NMR (CgDe) data of the solid material is shown below. 6 1.44 (18 H), 3.28 (6H), 6.57 (1 H), 6.66 (1 H), 6.80 
(3H). 6.92 (1H). 7.29 (2H) 

According to the data, the dart^ brown solid material was identified as 2,2-(2-thienylmethylen9)bis(6-tert-bulyl'4-meth- 
oxyphenoxy)titanium dichloride represented by the fomnula below. 
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He 0 


^^..^^ MeO 






Bu I 






0 



Ti 



Cl 



CI 



(3) Polymerizalion 

[«W41 After an autoclave having an inner volume of 400ml and a stirrer was dried under vacuum and its atmoschere 
was repbced with argon, 170ml of toluene as a solvent and 30ml of hexene-1 as an a-olefin werrchS gSan^ie 
temperature of the reactor was ra«ed to 80-C. After the raise of the temperature, ethylenf^ fed SlfreBute^^^ 
anethylenepressureat6kg/cm2andaf,erthe.innersystemwasstablfeed.a25mm;ofwSLM^^^^^^ 

!t tH T <nphenylmethyl tetrakB(pentafluorophenyl)borate was added. While regulating the temperature 
ateo C the polymenzation was carried outfor 30 minutes. Asaresultof thepoVmerlzation. 6 9 x 1 (?□ of a^XTenl 
hexene-1 copolymer having SCB of 23.04. [,] of 1 .15 and a melting point of 1 00 4 -C was prcSuced pe?lTo?tISum 
and 1 hour. The resu«s of the above-mentioned Examples and Comparative Examples were coS^^eT ht^" 
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Example 11 





Activity g/molTiHr 


SCB 


h] 


Melting point °C 


Example 1 


1.7x106 


19.8 


1.61 


107.4 


Example 2 


4.7x105 


19.20 


1.26 




Example 3 


2.4x105 


34.64 


3.23 




Example 4 


1.6x105 


22.50 


3.37 


117.3 


Example 5 


1.1X105 


17.32 


4.67 


115.1 


Example 6 


9.7x10^ 


15.89 


5.55 


123.1 


Example 7 


5.5x105 


7.87 


2.72 


122.7 


Example 8 


2.3X105 


17.33 


2.22 




Example 9 


1.4x105 


32.97 


2.70 




Example 10 


6.9x105 


23.04 


1.15 




Comparative Example 


2.9x1 0^ 


26.1 


3.78 


116.8 1 



(1) Synthesis of bis(2-hydn5xy-3-tert-butyl-5-melhylphenyl)(4-methoxyphenyl)phosphine, 

SJlT^T^^.^'^ of nftrogen, 10.41 g(50mmol) of 2-ten-butyl-4-mBthylph9nol was dissolved in 100ml of tet- 

hi temperature was elevated to room temperature and the reaclion^nixture was stored forT^ 

hours. 10 ml of hexamethylphosphoric triamide was added to the the resultinq slum. fTr^LV«iir« h^l« 

quently. after elevatng to room temperature, the solution was refluxed for SOminutes After nl"!rrco^«l ioomi^ 
water was added to lerm^ate ,he reaction and .hen an extracting treatment was carrrout u ^g^^^^^^^^ 
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three times). The organic layer was waished with a saturated aqueous sodium hydroxide solution and was dried with 
anhydrous sodium sulfate, and then the solvent was distilled off. The residue was purified by a silicagel column chro- 
matography (a developing solvent: hexane/ethyl acetate = 30/1) to obtain bls{2-hydroxy-3-tert-butyl-5-methylphenyl) 
(4-methoxyphenyl)phosphine of colorless crystal with the yield of 14%. The melting point was 122.5-123.5'*C. 
[0086] The ^H-NMR spectrum data of the compound is shown below. 

5 1.38{s.18H), 2.18(s,6H), 3.81(s,3H). 6.16(d,2H. J=8.6, 1.3Hz). 6.67(dd,2H,J=6.3.1.7H2), 6.88(dd.2H.J=8.6.1 SHz) 
7.13{d.2H; J=1 .7H2), 7.24(dd.2H,J=:B.6,8.6H2) 

(2) Synthesis of 2,2*-(4-methoxyphenylphosphjne)bls(6-ten-b utyl-4-methylphenoxy)tltanium dichloride 

[0087] Under an atmosphere of argon, to a solution of 0.233g (0;5mmol) of 2-bis(2-hydroxy-3-tert-butyl-5-methyl- 
phenyl)methylphosphine synthesized in (1) dissolved in 10ml of toluene, 0.33ml of 3M methyl magnesium bromide 
diethyl ether solution was added dropwise and the reaction mixture was continuously stirred for 1 2 hours. The reaction 
liquid was cooled to -78'C. and subsequently 0.5ml of 1 M titanium tetrachloride toluene solution was added dropwise. 
After elevating to room temperature, further the reaction mixture was continuously stirred for 1 2 hours. Thus obtained 
mixture was filtered to eliminate a toluene-insoluble matter and the solution obtained was concentrated to obtain 0.206g 
of a brick-color .solid material. 

(3) Polymerteatton 



[0088] After an autoclave having an inner volume of 400ml and a stirrer was dried under vacuum and its atmosphere 
was replaced with argon, 170ml of toluene as a solvent and 30ml of hexene-l as an a-olefin were charged and the 
temperature of the reactor was raised to SO^C. After the raise of the temperature, ethylene was fed while regulating 
an ethylene pressure at 6kg/cm2 and after the inner system was stabilized, 0.25mmol of triethylalumlnum was charged, 
and then, 5.0 ^unol of 2.2*-(4-methoxyphenylphosphine)bis(6-tert-butyM-methylphenoxy)tltanium dichloride was 
charged. Successively, 15 |imol of triphenylmethyl tetrakis(pentafluorophenyl)borate was charged. While regulating 
the temperature at 80*C, the polymerization was carried out for 30 minutes. 

[0089] As a result of the polymerization. 2.2 X lO^g of an ethylene-hexene-l copolymer having SCB of 32.7, lr\] of 

0. 6B and a melting point of 99.8'C was produced per 1mol of titanium and an hour. 

[0090] As described above in detail, according to the present Invention, there is provided a transition metal complex 
having a cyclic structure where two oxygen atoms are bonded with the transition metal, further containing a hotero 
atom in a substituent group not contained In the cyclic structure and having an excellent thermal stability. 
[0091] An olefin polymer having a high molecular weight and a narrow composition distribution; particulariy a linear 
low density polyethylene can be efficiently produced at an industrially advantageous reaction temperature with an olefin 
polymerization catalyst wherein the said complex is a main catalyst component for polymerizing an olefin. Besides, 
the amount used of aluminoxane which is expensive and must be used in a large amount can be reduced. 

Claims 

1 . An olefin polymerization catalyst component of the general formula (1 ); 



yA X 

Y-B iVI"^ 



A O X' 



wherein M is a transition metal element of the 4th Group or the Lanthanide Series in the Periodic Table, O is an 
oxygen atom, each of A and A' is a hydrocarbon or halogenated hydrocarbon group having 1 to 50 carbon atoms, 
or a hydrocarbon or halogenated hydrocarbon group having 1 to 50 carbon atoms, and a substituent containing 
an oxygen atom, and A and A' nriay be the same or different, B is a grouping comprising an element of the 1 3th to 
15th Groups in the Periodic Table which grouping is capable of fonning bonds to three positions, each of X and X' 
is a halogen atom or a hydrocartDon group having 1 to 20 carbon atoms and X and X' may be the same or different, 
Y represents a hydrocarbon or halogenated hydrocarbon group containing at least one hetero atom and having 1 
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to 20 carbon atoms. 

2. An olefin polymerization catalyst component according to Claim 1. wherein at least one of A and A' is an allcylene 
group, a vinylene group, a phenylene group, a naphthalene group, or a combination thereof. 

3. An olefin polymerization catalyst component according to Claim 2. wherein at least one of Aand A' is a phenylene 

group. ^ 

4. An olefin polymerization catalyst component according to Claim 1 . wherein B is a nitrogen atom, a boron atom a 
phosphorus atom, an alkylidyne group or a silanelolyl group. 

5. An olefin polymerization catalyst component according to Claim 1 , wherein at least one of X and X is a halogen 
atom, a methyl group or a benzyl group. 

6. An olefin polymerization catalyst component according to Claim 1 . wherein Y is a cyclic hydrocarbon group con- 
taining a hetero atom, an alkoxy group, a (substituted)phBnoxy group, a hydrocarbyl thio group, an hydrocarbyl 
ammo group, a hydrocarbyl phosphino group, or a hydrocarbon or halogenated hydrocarbon group substituted 
with, a cyclic hydrocarbon group containing a helero atom, an alkoxy group, a (substitutedjphenoxy group, a hy- 
drocarbyl thio group, a hydrocarbyl amino group or a hydrocarbyl phosphino group. 

7. An olefin polymerization catalyst component according to Claim 1 . wherein Y is a cyclic hydrocarbon group con- 
taining a hetero atom. ' ^ » K " 

8. An olefin polymerization catalyst comprising an olefin polymerization catalyst component according to any one of 
claims 1 to 7, and one or more of compounds (Al) to (A3) defined below: 

(A1 ) an organoaluminum compound of the general formula E^AIZs^^, 
(A2) a cyclic alumlnoxane of the general formula {-AI(E2)-0-)b, and " 
(A3) a linear alumlnoxane of the general formula ^^{^^-KVO\NE^^. 

wherein each of E^, E^ and E^ is a hydrocarbon group having 1 to B carbon atoms, and 

all ol £\ all of E2 or all of E^ may be independently the same or different. 2 represents a hydrogen atom or 
a halogen atom and may contain 2 or more kinds of 2s jn its molecule, a is a number defined by 0<a:s3 . b represents 
an integer of 2 or more and c represents an integer of 1 or more. 

9. An olefin polymerization catalyst according to claim 8, comprising one or more boron compounds • (B1) of the 
i^^?^I°.T'^ BQ1Q2Q3, (B2) of the general formula Z-(BQ1Q2Q3Q4)- and (B3) of the general formula (L-H)* 
(BQ1Q2Q3Q4)- wherein each of Q\ QS. Q3 and Q4 is a halogen atom, a hydrocarbon group having 1 to 20 carbon 
atoms, a halogenated hydrocarbon group having 1 to 20 carbon atoms, a silyl group having 1 to 20 carbon atoms 
an alkoxy group having 1 to 20 carbon atoms, or an amide group having 1 to 20 carbon atoms, and they may be 
the same or different; 2* is an inorganic cation Z+ is an organic cation capable of extracting a ligand from the 
transition metal compound formed in the reaction of the transition metal compound represented by the general • 
formula (1 ); L is a neutral Lewis base, and (L- H)+ is a Bronsted acid. 

10. An olefin polymerization catalyst according to claim 8 or 9. wherein the compound (A) is triethylaluminum trl- 
Isobutylalumlnum or methylaluminoxane. 

11. A process for producing an olefin polymer which comprises polymerizing an olefin with an olefin polymerizatfon 
catalyst defined in claim 8. 9 or 10. «"> fjoiymerizaiion 

12. A process lor producing an olefin polymer according to claim 11, wherein said olefin polymer is an ethylene-a- 
olefin copolymer. ' 

Patentanspruche 

1. Katalysatorbestandteil fOr Olefinpolymerisation der allgemeinen Formel (1); 
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O 




X 



Y-B 



(0 



A' 



O 



. in der M ein Obergangsmetallelement der 4, Gruppe Oder der Lanthanldenreihe im Periodensystem ist. O ein 
Sauersloffatom ist. A und A' jeweils einen Kohlenwasserstoffresl oder halogenlerlen Kohlenwasserstoffrest mlt 1 
bis 60 Kohlenstoffatomen, oder einen Kohlenwasserstoffrest oder halogenlerlen Kohlenwasserstoffrest mit 1 bis 
50 Kohlenstoffatomen und mit einem ein Sauerstoffatom enthallenden Substituenten bedeuten, und A und A' gteich 
Oder verschieden sein konnen, B eine Gruppierung 1st, die ein Element aus der 13. bis 15. Gruppe des Perioden- 
systems umfasst, wobei die Gruppierung Bindungen 2u drel Positionen bilden kann, X und X' jeweils ern Halogen- 
atom Oder ein Kohlenwasserstoffrest mit 1 bis 20 Kohlenstoffatomen bedeuten und X und X' gleich Oder verschie- 
den sein konnen und Y einen Kohienwasserstoffrest oder halogenierten Kohlenwasserstoffrest, der mindestens 
ein Heteroatom enthall und 1 bis 20 Kohlenstoffatome aufweist. bedeutel. 

2. Katalysatorbestandteil fur Olefinpolymerisatlon nach Anspruch 1 . wobei mindestens einer der Reste A und A' ein 
Alkylenrest, eine VInylen gruppe, eine Phenylengruppe, eine Naphthalingruppe oder eine Kombination davon ist. 

3. Katalysatorbestandteil f Or Olefinpolymerisatlon nach Anspruch 2, wobei mindestens einer der Reste A und A' eine 
Phenylengruppe ist. 

4. Katalysatorbestandteil fur Olefinpolymerisatlon nach Anspruch 1 , wobei B ein Stickstoffalom, ein Boralom, ein 
Phosphoratom, ein Alkylldlnrest oder ein Sllantolylrest ist. 

Katalysatorbestandteil fur Olefinpolymerisation nach Anspruch 1, wobei mindestens ein Rest von X vnd X" ein 
HakDgenatom, eine Methylgruppe oder eine Benzylgruppe ist. 

Katalysatorbestandteil fOr Olefinpolymerisatkjn nach Anspruch 1. wobei Y ein ein Heteroatom enthaltender cycll- ' 
scher Kohlenwasserstoffrest, ein Alkoxyrest, ein (substiluierler) Phenoxyrest, eine Hydrocarbylthiogruppe, eine 
Hydrocarbylaminogruppe, eine Hydrocarbylphosphinogruppe oder ein Kohlenwasserstoffrest oder halogenlerter 
Kohlenwasserstoffrest, der mit einem ein Heteroatom enthaltenden cyclischen Kohlenwasserstoffrest, einem Alk- 
oxyrest, einem (substituierlen) Phenoxyrest, einer Hydrocarbylthiogruppe, einer Hydrocarbylaminogruppe oder 
einer Hydrocarbylphosphinogruppe substltuiert ist, ist. 

Katalysatorbestandteil fiir Olefinpolymerisation nach Anspruch 1 , wobei Y ein ein Heteroatom enthaltender cycli- 
scher Kohlenwasserstoffrest ist. 

Katalysator fur Olefinpolymerisation, umfassend einen Katalysatorbestandteil fur Olefinpolymerisation nach einem 
der Anspruche 1 bis 7 und eine Oder mehrere der Verbindungen (A1) bis {A3) wie nachstehend definiert: 

(A1 ) eine Organoaluminiumverbindung der allgemeinen Formel E^aAIZ3.a, 
(A2) ein cyclisches Aluminoxan der allgemeinen Formel [•AI(E2)-0-]5, und 
{A3) ein lineares Aluminoxan der allgemeinen Formel EH£^'A\0)f,A\&2f 

wobei E\ £2 und E^ jeweils einen Kohlenwasserstoffrest mit 1 bis S Kohlenstoffatomen bedeuten und wobei alle 
E^ -Reste, alle E^-Reste und alle E^-Reste unabhangig voneinander gieteh Oder verschieden sein konnen, 2 ein 
Wasserstoffalom oder ein Halogenatom darstelll und 2 oder mehrere Arten von Z's in dem Molekul enthalten sein 
konnen, a eine Zahl, die der Bedingung 0<as3 gehorcht, b eine ganze Zahl von 2 Oder groBer und c eine ganze 

Zahl von 1 oder grower ist, 

. Katalysator fur Olefinpolymerisation nach Anspruch 8, umfassend ein oder mehrere Borverbindungen: 

(81) der allgemeinen Formel BQ''Q2q3, 

(B2) der allgemeine Formel 2+(BQiQ^^*)- und 

(B3) der allgemeinen Fomnel (L-H)*(BQ1Q2q3q4)-, 
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aiomen, einen Alkoxyrest mit 1 bis aSnstiaSn^^Lf ^^^^^^^ 

Kation isl, das einen Ligand^jn^ UteZ^l^^^ "'^^ organisches 

bindung der alteemeinSn FeZ (iTS^reT^^^ OberganBsn,e,allver. 
Bronsted-Saure ist. enttemen kann. L eine neutrale Lewis-Base und (L-H)* ehe 



Rovondrcatlon« 

1. Composant de catalyseur de polym6risaljon d'ol6fines de tormule 



g^n6rale.(i): 



A' — O X' 

halogens ayant de 1 a 50 aiomes de JLe oTuZlt L " ,^^1^ hydrocarbon^ ou hydrocart,on6 
1 a 50 aiomes de cart)one. et un subslituanTcomSn^nTnio °" hydrocarbone halogene ayant de 

di«.ren,s, B est un groupemen. co« u^^Z^^^^ ^' 'Tr "^^"^^""^^ °" 

Iequelgroupenientestcapabledefofmerdeslialson7ertmt JcHin^^ ISeme Groupes du Tableau P6riodique. 
ou un groupe hyd^carbon. ayant de 1 aTo ^^l lVZZTy^^^^ 

Y reprfisente un groupe hydrcLrbon^ ou hytiTa^^^S^L^l" "f"'^"' '"^"^"^ °" '^'"^'^"ts, 
de 1 a 20 aiomes de caibone. "V°foca*one halogene contenant au mohs un h6l6roatome el ayani 

comblnaisons. ^^^P* Pf^^^ytene. un groupe naphlatene. ou une de leurs 

3. ^'"P°«"« de catalyseur de polymerisation d'ol6finesseton la revendicalion ? H=n=. . 

. A- est un groupe ph6nyl6ne. revenaication 2. dans lequel au moins I'un de A et 
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hydrocarbylphosphino. 

7. Composant de catalyseur de polymerisation d'oletines salon la revendication 1. dans lequal Y est un groupe hy- 
drocarbond cycllque contenanl un hdtdroalome. 

8. Catalyseur de polymerisation d'oletines comprenani un composant de catalyseur de polymerisation d'ol6fines se- 
lon I'une quelconque des revendicattens 1 a 7. et un ou plusieurs des compos6s (A1) h (A3) ddflnis ci-dessous : 

(A1) un compost organlque de Palumlnium de formula gdndrale E^^A^s.^. 
(A2) un alumlnoxane cyclique de lormule g6n6rale {-A!(E2)-0-}b. et 
(A3) un alumlnoxane lineaire de formule generate E3(E3-Al-0)gAIE32 

(ou chacun de E', E^ et E^ est un groupe hydrocarbon^ ayanl de 1 a B alomes de carbone. et tous les E^ 
tous les E2 ou tous les E^ peuvent dtre indfipendamment identiques ou diffdrents, Z repr^sente un atome d'hy- 
drogfene ou un atome d'halogfene et peut contenir deux ou plus de deux types de Z dans sa molecule, a est up 
nombre d6finl par 0 < a ^ 3, b represente un entier de 2 ou plus et c represente un entler de 1 ou plus. 

9. Catalyseur de polymerisation d'oletines selon la revendication 8, comprenant un ou plusieurs composes du bore 
(B1) de formule g6n6rale BQ^Q2q3, (B2) de tormule g^n^rale 2*(BQ^Q2q3q*)- et (83) de formule g6n6rale (L- 
H)+(BQ1Q2q3q*)', ou chacun de Q^. Q2, q3 et Q* est un atome d'halogene, un groupe hydrocarbone ayant de 1 
S 20 atomes de carbone, un groupe hydrocarbon^ halogen^ ayant de 1 & 20 atomes de carbone, un groupe silyle 
ayant de 1 ^ 20 atomes de carbone. un groupe alcoxy ayant de 1 d 20 atomes de carbone, ou un groupe amide 
ayant de 1 k20 atomes de carbone, el peuvent dtre identiques ou dift^rents ; est un cation mineral, ou bien 
est un cation organique capable d'extraire un ligand depuis le compose de metal de transition forme dans la 
reaction du compose de metal de transition represente par la formule generate (1) ; L est une base de Lewis 
neutre, et (L-H)+ est un acide de Bronsted. 

10. Catalyseur de polymerisation d'oiefines selon la revendication B ou 9, dans lequel le compose (A) est le trieihyl- 
aluminium, le triisobutyl-alumlnium ou le methylaluminoxane. 

11. Proc6de pour produire un polym6re d'oiefine qui comprend la polymerisation d'une define avec un catalyseur de 
polymerisation d'oiefines defini dans la revendication 8, 9 ou 10. 

12. Procede pour produire un polymere d'oiefine selon la revendication 11 . dans lequel ledtt polymfere d'oiefine est un 
copolymere ethylene/a-oiefine. 
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